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Abstract: To study the regeneration process of tree species after clear cutting, we investigated the density
of seedling occurred after 1 year in the coniferous forest of Sikotuko Hokkaido, northern Japan that was
clearcut after windthrow damage due to typhoon. As the results, 25 species of tree seedlings were growing
and the density of seedlings and sprouts was 9.8 trees/m® (1.25 trees/m°~54.44 trees/m’) in the area of
clear cutting. The 87% (8.6/m") of all seedlings was current seedlings and non-animal dispersal seedlings
(average density 7.2 tree/m?) were about 5 times more than animal- -dispersal seedlings (1.4 tree/m?). The
seedling density was beyond 6 tree/m” within 100m and 2~9 tree/m” in 150~250m from a natural forest.
Number of non-animal dispersal seedlings were decreased along the distance from a natural forest but
there was not such a tendency in animal dispersal seedlings. The variation in seedling density was higher
in non-animal dispersal seedling than in animal dispersal seedling. In natural regeneration of tree species
after clear-cutting, the possibility that pioneer species like Betula spp. etc. will be composed of the major
species is high. Therefore, in order to maintain the species diversity, the nurture work for reducing

competition among the individuals is necessary.
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Figure 1. Map of study area.

SRE 9 o}, it IR zRele] FAUR )3 A4
3 w8 siggAtel ojsted o] FoZlvh(Sakai et al,
2005). T3 Fabe] Abx el Fxpe] B, 7] T2
2} 529 FNAY BE AR Do) G T
zo] W PEA Ao FHolE dFL
(Kellman, 1970; Tompson and Grime, 1979; Thom-
pson, 1986; Nakagoshi, 1984). Z= o]¢} 72 Th¥ed &
o1z} BEo] QAe] Zolu XY, EFFE Soll wet
N HAAAE o] Feli Thepsbl R £ Qom
2 ¥r} ge Ayt g st

o]
T
2
T

N
Ky

upehd 2 Are AGFZ AL NEGe R HEE
Fof FHo U= AAFY G| BE AEFE A7
WA Aekg AV, A A 1wl 37 A
F 54 39] Al tiaiM d B

ZALY of P

1. ZAEKIQ] W

B ZAhs 2004 99 Bl ofs /o R HE
7} el v T2 YB Blm FAZ AR(F A
42° 46", T73141° 46'; Figure 1)8 AFFZEA A

sisict.

&utt. ]934qu ol Abies sachalmenszs
(65%)9} Picea ]EZO€VISIS(35%)E ZH3le] Zaj g it
o e} 9o 7rdAelen, AY Bt A A

m3, 2L 9F 200 m¥Yha® ZAIEYTH ZAE A8}
| Aol 2005 o2 Aol H&E Haztg] 2 wkEo]
R2E Egrgon maE EeA] BA-gEarake]
Aoz xE&2Qo] Patedx UUTE BAA| S BEE

N

Hegel Halel Yom, 234 ¥ ¥ Aalr) 9
A% 4%7] o)4ls] AHFAFY Hald Ack(Figure 1),

WA = Zlfx# o] gt EE w, 37fL NN
zAVRIT), ZAFRe] 271 20
ZA HL 7HA & 40~50 mZ 8}
2 3of HBE Y A4

\al-/%l %S Z/\].O}_
Zplel wAE wER Aol £, 5
AR O, AR} BEUT-Re) B
1}

55 AT 7 YT AER A2 Ao B

VR, HEURRE 2Rt T8 <
(3.38 ha, Figure 1)ell = 5 & F3L27 20
ZAAE 7FsE By S 5, F30F
% 235 B 74 o5 Fady
Fop A ApEnste] AAlE Aujo

FOZ Ao, £5E AU o
Al %3 (Coefficient of variation)s -5t Y] W StATHAH S,
2000).

F

o

2L oox o
£ e

il
o

-

o o
3 By
o 2 o A

ﬁd
0,
It o
o o
Eo 2R oox R
ot 4, 24 i mo ol

CV(%) &zrﬂa_;jew 100

g o gReiel Al 2 At



SRR A TSEM R 5] BASH KRS 503

AR 9k QI3 Aol 247 20 cmo) 9]

54 F0] 31501 e MATE 59151755 /ha)=
ZALE ATH(Table 1). FXHAAR{A} A 752 Betula
maximowicziana(F LB AT A Y &: 26.0%), Ulmus
davidiana var. japonica(12.1%), Picea jezoensis(8.7%)
0|18 Fraxinus mandshurica, Magnolia obovata,

Acer mono 52| A= &t
Nde] 207 ZAREA430 m?)oll 283 mEFol 4
APE 25F019 0 Morus bombycisE A2 ZE
=]

=

T AHT Aol Ba7h BT AR 2

oz

Table 1. Species composition and density of seed trees in a natural forest and of seedlings in clear-cut sites.

Natural forest

Clear-cut sites

Specics dissssgal Basal " Basal' Seedling number Current seedlings

type'’ ?Irga) Y ar(z;r)ano Cur® Adv’  Total O\?:’;S/izz) SDY CVY Fre?
Betula maximowicziana N 10.507 165  26.01 1758*  61* 1819* 4.088* 4569 111.8 1
Fraxinus lanuginosa N 0.658 12 1.63 1167 295 1462 2714 9.600 3537 0.70
Picea jezoensis N 3523 29 8.72 43 9 52 0.100 0.184 184.0 0.65
Salix spp. N 0.085 2 0.21 33 2 35 0.077  0.107 1394 045
Cercidiphyllum japonicum N 2238 13 5.54 24 3 27 0.056 0076 1362 035
Alnus hirsuta N 1487 17 3.68 23 1 24 0.053 0.116 2169 030
Ulmus davidiana var. japonica N 4900 62 1213 14 5 19 0.030 0.123 4100 0.15
Acer palmatum var. matsumurae N 0452 5 1.12 5 20 25 0.012 0026 2236 020
Acer japonicum N 0.044 1 0.11 2 7 9 0.005 0.014 3010 0.10
Maackia amurensis N 0174 3 0.43 2 2 4 0.005 0.022 4730 0.05
Carpinus cordata N 0.198 4 0.49 2 3 0.005 0.022 4730 0.5
Abies sachalinensis N 0.182 2 045 1 16 17 0.002  0.011 4730 0.05
Acer mono N 2278 41 5.64 1 4 5 0.002  0.009 3870 0.05
Populus sieboldii N 0751 4 1.86 0 0 0 0 0
Tilia japonica N 0.194 3 0.48 0 13 13 0 0 0 0
Ostrya japonica N 0218 3 0.54 0 0 0 0 0 0 0
Tilia maximowicziana N 2602 41 6.44 0 0 0 0 0 0 0
Fraxinus mandshurica N 2.828 49 7.00 0 0 0 0 0 0 0
Betula platyphylla var. japonica N 0117 2 0.29 0 0 0 0 0 0 0
Betula ermanii N 0339 4 0.84 0 0 0 0 0 0 0
Morus bombycis A 0.000 0 0.00 287 25 312 0.667 1502 2250 1
Phellodendron amurense A 1.030 19 2.55 177 22 199 0412 038 933 0.90
Magnolia obovata A 1.988 46 492 129 10 139 0300  0.298 99.3 1
Magnolia kobus var. borealis A 0323 6 0.80 8 7 15 0.019  0.039 2096 020
Cornus controversa A 0.174 3 0.43 6 2 8 0.014 0.023 1648 030
Quercus crispula A 1.741 30 431 6 11 17 0.014  0.027 1935 025
Prunus maximowiczii A 0.194 3 0.48 5 15 20 0.012  0.024 2064 020
Acanthopanax sciadophylloides A 0170 4 0.42 1 1 2 0.002 0.011 473.0 0.05
Kalopanax septemrobus A 0489 7 1.21 1 2 3 0.002  0.011 4730 0.05
Sorbus commixta A 0.036 1 0.09 0 3 3 0 0 0 0
Prunus sargentii A 0.044 1 0.11 0 2 2 0 0 0 0
Sorbus alnifolia A 0.048 9 1.11 0 0 0 0 0 0 0
Density(per area) Inll';/)}?f 1/;: 100 8.6/m* 1.3/m* 9.8/m? 8.6/m’

"N: non-animal dispersal, A: animal dispersal. > Ind. no.: Number of individual.
UCur.: Current. “Adv.: Advanced. ¥$.D.: Standard deviation.

91C.V.: Coefficient of variation. 7’ Fre.: Frequency of occrrence.

* : Seedling number of Betula spp.
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Table 2. Dispersal pattern and density of seedlings.
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bombycis, P. amurense= &3 Hl7} 0901422 =
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Current seedlings

Plot Distance* Number of species (Num./m’) Density (Num./m?)
(m) Tatal N#k AR N+ AR All seedlings S(e:e“flif]“gts g‘fgjﬁ‘gj
I-1 445 6 3 3 1.56 2.80 4.40 4.36 0.04
1-2 395 7 2 5 0.55 1.90 2.80 2.45 0.35
-3 345 8 2 6 1.00 1.25 2.70 2.25 045
1-4 295 7 3 4 0.10 0.20 1.25 0.30 0.95
I-5 245 12 7 5 1.00 0.52 2.04 1.52 0.52
I-6 195 8 5 3 1.00 045 1.60 1.45 0.15
[-7 145 12 6 6 3.40 0.40 5.60 3.80 1.80
I-8 95 11 7 4 6.85 0.70 11.25 7.55 3.70
-9 45 14 8 6 6.70 0.65 7.80 7.35 0.45
II-1 326 11 5 6 2.24 0.80 4.04 3.04 1.00
11-2 281 9 4 5 2.45 0.50 345 2.95 0.50
11-3 236 11 7 4 4.55 1.55 6.75 6.10 0.65
-4 191 16 9 7 3.95 1.50 8.60 545 3.15
11-5 146 13 7 6 3.70 0.85 6.15 4.60 1.55
11-6 101 17 10 7 22,04 7.36 30.68 29.40 1.28
I1-7 56 11 6 5 47.76 1.48 54.44 49.24 5.20
I1-1 181 11 5 6 3.20 1.24 492 4.44 0.48
112 141 8 4 4 10.20 0.95 11.45 11.15 0.30
11-3 91 13 3 8 4.55 1.15 6.25 5.70 0.55
111-4 61 12 7 4 7.45 1.20 10.40 8.65 1.75

*Distance from a natural forest.
** N : non-animal dispersal, A : animal dispersal.
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Table 3. Correlations between density of current seedlings by seed dispersal type and distance from a natural forest of plots.

Non-animal dispersal

Animal dispersal Total current seedlings

p* p-value p* p-value p* p-value
Distance -0.493 0.02 0.042 0.86 -0.483 0.03
Covering rate 0.320 0.16 0171 0.46 0.295 0.20
" Pearson correlation coefficient.
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Figure 2. Relationships between density of current seedlings
by seed dispersal type and distance from a natural forest.
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